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ABSTRACT : PROBLEM TO BE SOLVED: To provide a method for forming a liquid film enhancing 

reliability for uniformly coating a liquid on a base plate to be treated by a simultaneous 
control of three parameters. 



SOLUTION: In the method for forming a liquid film, a helical coating is employed in which 
a movement pitch of a liquid feed part is varied and the liquid applied on the base plate to 
be treated is not moved by a centrifugal force, a higher-order function for controlling a 
movement position of the liquid feed part, a feeding speed of the liquid delivered from the 
liquid feed part and a revolution number of the base plate to be treated corresponding to a 
treating time respectively is previously set. A control is carried out while the movement 
position of the liquid feed part, the feeding speed of the liquid delivered from the liquid 
feed part and the revolution number of the base plate to be treated at the treating time t 
are subsequently determined based on the higher-order function. 
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1 1 o-cfiiiS:i3i&-rs*T-(iv-f-»-xKajcffia$n 

/i^Jfll? a±tC(4aLTJ3 0 (04 (a) #03) , 
^i&f^l 0 s e cgT'»«tt"i:^7-5>^:6"|6l<^^lft*^!ll& 

*) lci'JiiL^c*-S*-7!)^iii2§ix^ ( S 1 1 1 ) . 

K*&yx/i.-8*i, 114 (a) iw^-f- i a t^aa^ifef^ 1 

2 s e ccOB$*X'yX;UJ!^.c6rt:iiJ3iL (Sill : YE 
S ) , dillCioT^fe^Sttaj^^-ftJira ( S 2 ) 3&«^T 

{i, ll4tcS^-tJ:3tc^«l&yX;^8*iMS«S«S 
*504"C'tc{igL. ife'Sc7)DtttlE:^A»'0 . 2MPatc. -5- 
LT*SMaS« 1 OcTJUIteiS:** l S O r p mCT^.^ L 

[ 0 0 3 7 ] T\ m&^wmmm. i o±^^i^tc 

d n = d 1 X a"-' 



:(9) 003-1 17477 (P200 3-1 17477A) 

^iL-\.z%mvtcmkt--^mk^ix^, ii3-c{±. mm 

^nvha-^S 1 . 32. 3 3\zykth>t\.h'mk\,z 

itsc7)3s^tfflt±, iS&^fit*^yx;L-8*^iH-sra, ma 
[ 0 0 3 8 ] <xiw. mmw^ 1 0 

a^^fc®tc=5rl.*>c7)iil2;!)«^=r*>ii^ (S4) , f'Sr*) 

*> , liMfi^i^ y X)v 8 ^-'ttsag^:^ 1 0 aymmj^^w^^ 
(r>m\w.z^mx.tz'm^\,z^ w^mms^x o±tcM$ 

h ^hfz'o (^mMk^^ q out « (5o# 

[0039] ^LT. Z.0 Lxmhivfz^m-i^^WiiZii 

tcii^Kft^ y x/i- 8 tfo^ijiis ( y x;i^ 8 <m' 

^ixxv^h wdmmzm^ < mmm<DitM-ti^ffiyti& 
(35). z<7)t § , masiR 1 o±i^zm^^ixtim 

[0040] 3t-r. mtiffia^^v: o<oM^B»sr— ^tc-r 

ij^rO. 2 MP aJ.:lTt?l I »7t:*^, f^:6-rfiitcBS 0 
-5 MM^^M^ ^5 ^ v> J: 5 CteMaaiS 1 0 *n ;i f -1. 

hh> ^cr>--ifx\ M^m^^^yx;i'8<Dfm^zm^mli 
i,zm^-ri>m&miky xa- a comui^cD^m t- -y ^ d r 

{i. -e^oiaifrio^tr'yf-d r otci J: •9/J^$»'^^-^t:^ 

[0041 ] Mftcfiijicti^ 1 o*n EtK-r^ 

m&mi^yx/u8<r>^mi: y ^i-^-ftm a^o. 9 

:^r[6)i7)^t&t'-yf-dn{i, 

( 1 ) 
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= d 1 XO. 99"-' 

Rn = dlX (l-an-i)./(l-a) 

= dlx(l-0. 9 9"-i ) ./ ( 1 -0. 9 9) 



(2) 



[00421 ±ifid n*i— ( a= 1 ) O^^tCti. W. 
fSM&U 1 0 <7)4"C^5!)^ CoiOSESt r izii (t h WW.^it^i. 
2 7trX'hh. WL^fM^M. 1 0 COtfC^*^ ^>(:08gSt r let? 

tcJtP"JLTV^SiO-C. r out 'i<7)\S^ 

q = qout X r /' rout 

[00431 tfz. Wm^M 1 0 (7)4»'ll^*»'o<?3SEM r 

q = Vr/'Wr 

^<50RI(^A'fi5li-r i. . , ( 3 ) . ( 4 ) 

Vr/Wr= (Vrout /Wrout ) X (r/rout ) 



$&4qout hcTjjth, mmMw.io<7)^'t-'-h^h<^^m. 



(3 ) 

(4 ) 



( 5 ) 



CX-Vrout . Wrout {±^il^ix^f-@routtC±Jtt 

V r =V rout X t>/ ( rout r ) 
Wr=Wrout x (rout/r) ^'^/h 



[0 044 1 tMoT, ^^$&3$i^V r i: HISS^W r ic: 

(6) 
(7 ) 



[ 0 0 4 5 1 . ^%iimmx'\i d n {i-ST'ti^ < mMmmzmt LT V CDT ( 6 ) . ( 7 ) ^{i . 

Vr =Vrout / ( rout / r ) i/^x ( bx ( ( R„to. 6 " ^n-o. 5 ) / < 

R„out*0.5-Rnout-0.5) ) ^'^) 

Wr=Wrout X (r/rout ) i^V (bx ( ( R„*o. 5 " Rn-o. 5 > / < 

Rnout + O. 5~Rnout-0. 5 ) )^'^) ^ > 

iz^ix^tiH^ij^z. hfih . \,zm'r^'&L'y^^m>,z:ib^mmzi3^i3^hm't^:}iF\i. 

[00461 i^c. W¥SmUl 0(7y^-L-t^h<r>'mM.i- ?S*i7)Jtac $r.ffll'>T , 

F =m rW r 2 

= c x ( qout / 2 ;r ) X ( r /' rout ) Wr^ (10) 

h^h.m.'L^-)i¥ti^mz^j:h^^^i^iibht. C= c (qout /'2 7rrout ) tio<t. 

Wr= {F /C) 1/2/ ( rout /'r ) (11) 



[0 04 7 1 (7). ( 1 1 ) 3<i*»'^>, Si'MSrout t 

iitt-SHllKicWrout Sr. JEA^'o^cMMtCf^ESMSSritl; 

Wrout ^ ( F/C) Xb 

<7)Xo l,z'm>^^ t X\ mSMMU 1 0 9Hzm&/)^^itii 

Wrg (F/C) / ( rout /r ) 



I.TIlc7)jIiL^:»]Fi:.^f!cCS.t/^J<(b (jiS(il) arffl 



(12) 



(13) 



la^e^Wr i:^^Kft*^jSJgVr{± ( 4 ) . (1 

mi^^ti,zn-ti>^tii'ix<r>m<^jmL^^>^ixl,tX\<^. 

[0 0481 -r^i:>*>. 3yN°7;'<-:?Sr$iJ^ai-tS^K»:M 



8 ^Wj\p\l.z'mi^'tfzh # , ^{SB^OfttcK^J^/v:^ 

y x/u 8 impi^w$i<r>m9m(.z&m:f^ ^<r)wm 

OcOlslteitWouti: . 1 O^cOjST^ 

}T|t03S^§ni.«LaP<om{4«$ S>^c 0 qou 

t *i*4^4>ix^. -c-LT, i5.^$il;t^li7)fi[Si:'ci7) 
L-ca^h@lctitt^aiim*&iqout ht2a'::^v^-(:, s 

i^ic^fi[aiciiit-s.^e^ii&^jKi:^s^ira»«ci o<n 
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[ 0 0 4 9 ) MIC, mmmi^yx/i'8:b^m i ioegtcti 
[0050] tz ^x-^mtmmx'ii. z a tTi^5t$ 

ixtzMiX.mLi}K m3^Z7n■tJ:olzyX/HiLm: ( a ) . 
PttHE^J ( b ) .at>"S«c7)0S5IS ( c ) cr>3^^yy-:f^ 

iz-:>\,^x^m^^mm^-ri>i>(r>T$)i>i}K z<r>mim 
^cr>ik^i.z ^tz-oxit. mmmu 1 0 ^comtrnwn; 
miimm 1 /}^i^m^4 tx'co4mii,z-^ifi^ti. -e«o# 

1 ocomwsLumco\,^^ixi)^cr)m.<o^&}^imzm.iib^ 
tixts'o. Mm'jizi±ix<r)m ^x'hh. 

[0051] 5fe-r, MMl i:iai^2cO*i#{i5Q!a^St 

ii2S)5*«. .liitiMMasis 1 ocn'm^wswmzm-^ 
< ^ms^xh *) , mmmm i o a: lais $ -tt-i. niiKiEft 

xinummtikmjkxu. yxf]^^m<om}k a&^mmm. 
1 o(D'p'C^) ii'i^mm(r>mm^x'^mm^-ti>^-^i>z 

li. 4^S**'h§t^7t:y>ligii-(5DgESi*>M< , Mi&c^atHi 
m:hi)'^0. 2MP a\;XTI,zmt-it^\,-^Zbi}^^. 

ixtzmm^m^(^^\,^j: o kz-r^^zub. mmmi^yx/i- 
s^m=mm^it^btnzWi^mi.io^m$x:^-^ 
^'m^mm't-i$'3(7)mMm^m.x'h^ i s o r p 

^ixi.fmn^ixfzwmizii^^^hm'ij'tiii'^jz^ <^^zt 
ie:'^*^'*)^. ^zx\ mmmm't-:^3<r>mmm.^mm 

[ 0 0 5 2 ] , MJ^2 i: fiJ|!{3c7)Ji|ll{l t 1 ilf^O 

tztbc7)o±yiEi]c7)mmmrrmti^o . 2mp axh^^z 



icti, mmmmmi ocr,^mti,zmy^xi,zmmatths.ti 
^±ifxmmmikM.i±^<-t?>'£.^tfi$)?>, ^zx\ 

2 <7)^ *3&«^fl,^ 2 i: ^ -o T V> I, . , ^^ft * 1 . 2 

iOWJiB#^t 1 , t 2tcx^7!)i*kt::.$-ti-ct^^c7){±. M 

m<r>mfa^m(r>MM^^ftizx owLumms. i o±<oiii 

[ 0 0 5 3 ] Mtc. fflJ^3 i:m*4(7)ii-?rti3J!La^rBlt 

3t*>o, zixi>m&miikyxj\^8i}^t:,atiii^ix^ms. 

^i^^yy 1 6 ^mmiztax. &zh<r>X'^^ ^^E.ti<n 

S'JffllRS^r (i*^' 0 . 3Sl^P aX'hhtz>sb. Z ixVXk.t<Z±. 
mni.zmt^i3^hX'h^. ^ZX\ mm(7)attiiK:h^>± 

mmmm^mizm l fzummm t a <ofi#,ic*''^-ft.^i 3 
[0054] t z^x-mnRBm^wf^^mcTim^ 

h-f. mmmi.zmi^'^^ x o i<zi!^i^fzm<!KmtX(DmM 

ti^±^<^j:h^-!&X'^ibhixhh\.^z.h. ^LXtti, 
m^^<r>MM^^{tz:m±t^tztbl,zl,i. Z o LX^ 

ibhixrz^mi$:mwi^^mM(^m^i>zi5\>^xm^^-^h 

J:3t3L^Wx«"^<i=Sri^, ^ZX'miXmmi, ZoL 

fz^mmmx'crimm,iiz:^^LxmLt rs^t >b>^$ 

[0055] Mi/m 5 izTT^-tmm y^-izm'o. mixm 
mzm-:s^'^xM.iii^ixfzmmmwLi oc^misst, wm 
mi^yxii'8<oi^mM't vxmm<7)at\i!,K^(r)^»m. 
ifi. %<r>s3X'^hixtzm&m.tim^ixh (se) , 

i,zmmm<^m^mjL9mti^'fit>ix ( s s ) . ^(dwl 
m.ifi\ii-))m.iiLxm^^ixi> (S7) . c:<7)t#<op.^ 

^s-r s i^ssM^-c'ti . mimwi\,z?i.tzi^mj\^<r>um{,z 

I.. ^ a L-<:«^.^$ix:rctU:t)<i{i, pt-f >'3>'ho-5 
3 0*»<^<?^*g^lCj; 0#3:^ho— 73 1 . 3 2. 3 3 
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[0056] ^zx\ mmm-^^^i'tfc\m.mmt—i^ 
3, yx/u-^w^-r? 1 2 at/^mJEiifi# 1 si^zx 

0, WiM^l Oj&^filrJE^OllllEStT'lHUEL. ^<^)teSa 
lists 1 0 ±^mmcOjMr^X-MimM y S /j^Tj^ll) 

(i, M^immmzmm^ix^umm^i>zX':>xmMi^ 
ix. m.mcr)mm.^i>zm^tx s 3— s 9 (joifaji*^'^ 0 jm 

S^^^Bc0i^TA^Sit2Sil'i> ( S 1 0 ) , 

[ 0 0 5 7 1 -c Lt , mMmiikyxju8-f}^9mm<r)^m. 

7hl,zt X'jM L X aMM1fii7)$^T*^TiiS $ ixf^%^ Cti 
( S 1 0 : YE S ) , H^mm-f^TMS ( S 1 1 ) 

[0058] iS?Ti0t*&yX;i-8A^4>ttJU$ttJtiSim{i^ 

mcDmmzxK), mmmikn^yyi eeomm^tmm^ 

2 43&iffl t ^>ix ( S 2 0 1 ) . SmJEfitl&# 1 SiTjjE^I 

fmi'ZX'yxmt(^ti.fz^yym.2 5p^<55BE:^3**omp 

ai-Cj*E$ix.2. (S20 2) . HoLfzOMP atX' 

<7MSil±K:b-ty^2 2i,zJ:'yX^tii^ti. ^£^TcO 
5ilS3&»'*Ti3it-& (S203) . -t-LT. OMPaST'j^E 
JE^fLl) i: ( S 2 0 3 : YE S ) , m&^^^yti^y 1 6 
<7)ii^i5«*&jIISr# 2 33!>^lHtt<?>ix ( S 2 0 4 ) , ^-f 

f^Ttiyri 6rticiE?w®5i$ix-2> (3205) „ mm 

<r)m3W^T-ttLii ( S 2 0 6 : YE S ) . m^KS^I&jS 

isr# 2 3 * w t n-r ^?mai*^T}'4a*"'^T-r -g. ( s 

207 ) . 

[ 0 0 5 9 ] i ^ Ltzmts-^titin^Tmrn {SI 1) com 
0 cDmmi}^k^i^ >x<7)im(<zn Lxw-m>z^^ xoi,z 

U^V y^m^ifi'ifhix ( S 1 2 ) , iX'^^X'WM'^^zh 
hmmz:mmii:-th^fmmti^'^i::>iX^ ( S 1 3 ) « 

^<7M.mvm\,z\,i.^ tm. mm<r>mmMSJ^XTx<r>^ 

[0060] i -jT , yjii5iBHLJt*^]5£?g®<5^?EM^ 



i^ibm^^tifzmixmmz&'^^^x'u oXoi,z ttzfz 
[006 1 ] *7'c> mdmm.imm'-4cr>mmz-^if 

X IS5e Ltz:itizX'0. iS'C«:>i'5r t'^it-t ^ ms^izm 1^ 
tzmWj:m\S^'S:'ii 0 Z tiJ^Xt Sid t^'S:-:-?'^., ^ L 

x.mmi-4 <om^ ^ mmm=t- ^ 3 ^isvSffii&jK 
^ri 6 (r>mm^^^^zWi.wzz t i 0 , mwM>^ 

Z>Lii^XthXo^zts:'^fz. ^Kz\t. 3)^^y—9(r)\.^ 
iO-C, ©i. t V ^:|^®-(:-$'Jiai-^' hZtiT'X'^hX^ iz 

^^tz. 

[0062] vxt. mmm^-:^'A^Mtmmt>z-^^^x 

tii^immx'^iftzmm^^^yyi 6^j:tizxh 
ii</)xh *) . ^mcr>m'k-ofzm^^(^m-tni£m.t)mtc 

^0, mm^fsti,zMjici-t^yx/i-{iLm, n±aiff:>:ai>' 
^mu^m^'^hmzm^-th i ^ c lz-c*^', 

t::^i!j-r ^-^t'*> -5 T t> i ^ . t. tzm^iBkH^^MX: 
\i , / X/l S c7)#1!j b- -y ^ifi—'^(r)m^X'Sdf 

•thXo^z\^tztS^. #»t:-yf-{±. 4"il^^(B93!>*^JSffl^ 
'mz?i.tz%^\z>Y-^ < 'Sr S J: 3 tc-r i. ^Of^) T ^ 'il^lt 
L,\imSi'^^y X}VSaMnWi^-^W-^zjofz o t n^z^ 
'},-^h^mMUv^. ^mSiOttSgCJ: 0-gPEISIto(,^ 

■fy^t:>Xhh , 
[0063] 

ivtzm<!mmz^-^\ -^X m^%^ . c: 3 v ^ ;^ - ^ 

wm\.zmm-t h<r>x . mw^!^}L^-^^w^<rfim^^ 

fz>h(nm^mm<r>m^^ ^^.^^hzt tf^x:% hXo 

\,Zt£-ofz> 

[01 ] -^Wimz{^hWM:i&^'f5'A^^<i-thfz»^<r)% 

[02] ^-i^'llrj)^. 

[123 ] %)!Fmmzm^^^xvm\^tz^^^'^^^zn^ 
•thjxiv^m. ( a )... p±aiE^] ( b ) m^wmM%. 

[ n 4 ] mm.'i^'Si'^\tvsm>z^ Mast^icM/s l 
tzyxiv^m. ( a ) , DtaijE:*] ( b ) at/Ki?!rasis<o 
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[ H 5 ] m^M 7 o - Lfzmx-$) I. , 

[116 ] mmatiii^^it9m^^T^yy\:i-^7jki.tz 

4 [hIIet^— 7';U 
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[05] 



[1216] 



NO 



I 



Sd 

NO 




1 sa 




I ■ * ^S13 



[:ill^Kg3-sio2 




S103 



YES 

I *'>7'(DouTflji/<;u:yoDc^rK 



.S108 



S107 




S104 



.S109 



(72)S|Hfl: 



) 2H025 AB16 EA04 EA05 

4D075 ACOS AC64 AC93 AC94 C:A48 
DA06 DB13 DC21 EA05 EA45 
5F046 JA02 JA13 



1* 
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